O 1 Apparatus and nethod for providing both day and
ni ght vision sinulations CROSS REFERENCE TO RELATED
APPLI CATI ONS This application clains the benefit of
U.S. Provisional Patent Application No. 60/565, 924,
filed on Apr. 28, 2004, and U.S. Provisional Patent
Application No. 60/601,489, filed on Aug. 13, 2004,
both of which are herein ingF?porated by reference in
their entirety. BACKGROUND THE I'NVENTION 1. Field
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The night vision device has an image intensifier that detects and amplifies a small
amount of visible and infrared light. Traditionally, this has been accomplished by
filtering the displayed image from the projector with an external filter (night vision
filter) that only allows some visible and all the infrared light though to simulate
night vision training. This filter is usually contained in a mechanical assembly that
slides across the lens into the light path when night training is required (night vision
mode), and then slides out of the light path when day training is required (normal
mode).

The type of mounting described above requires an external mounting of the
mechanical assembly to the projector. The mechanical assembly needs to be at least
two times larger than the lens diameter of the projector in order to operate in the two
modes of training and motorized for automatic operation. Consequently, this
external mounting suffers from several problems. First, it is a cumbersome assembly
that may be difficult to securely handle and provides a "clumsy" appearance of the
projector to the user. Furthermore, the night vision mechanical assembly is easily
damaged due to external mounting. In addition, this mechanical assembly is



nodes of training and notorized for automatic
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Looking to FIGS. 1 3, the present invention of an apparatus 10 for providing both
day vision simulations and night vision simulations is illustrated. In particular, the
apparatus 10 includes a projector 12 that seamlessly provides both night and daytime
training modes, and a method of embedding a night vision filter 14 inside the
projector 12 to achieve the night training mode. As shown in FIGS. 1 and 2, the
present invention may be used with projectors 12 having dual or redundant projector
light sources 16 and 18 located within a housing 13 of the projector 12. The use of
dual or redundant light sources 16, 18 is a feature that is included with certain
projectors 12 in order to ensure that the projector 12 will always turn on and remain
operable for mission critical applications. That is, both light sources 16, 18 are
dedicated for the same application, such that if one light source 16, 18 fails, the



day vision sinulations and night vision sinmulations is
illustrated. In particular, the apparatus 10 incl udes
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contains the same properties as the existing infrared filter plus a cut filter that
removes much of the visible light. Each of the existing filters 22 is directly in front
of each bulb 16, 18. Therefore, the modified night vision filter 14 will be positioned
. proximate the bulb 18 to be used for night vision training, while the conventional
infrared filter will be positioned proximate the opposite bulb for day time training in
conventional light.

Looking to FIG. 3, a more detailed illustration of the projector 12 of the present
invention is provided. The present invention includes illumination modules 34, 35,
which are the combination of the lamp or light source 16, 18, reflector 17, 19, and
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In any case, continuing to look at FIG. 3, light is generated by one of the light
sources 16, 18 (more than two light sources may be included as necessary) and
filtered through either the conventional ultraviolet-infrared filter 32 or the night
vision filter 14. The light is then transmitted through a prism 37, and passes through
the integrating system 38 to be reflected by folding mirrors 40 and traveling through
a polarization recuperation system 42 for producing a substantially polarized light
beam from an unpolarized light beam. The light is further reflected by dichroic
mirrors 44 into the light valves 24, as noted above. The light will then be transmitted
into an X-cube 46, where the light from each light valve 24 is recombined into a



a tapered tube in which the Iight is sent and where
the light will undergo some reflections. The purpose
is tomx all the rays of light fromthe |ight sources
16, 18 so that at the exit of the light rod 38, the
distribution of the light is nicely uniform To the
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shape (nore specifically, like a donut because the
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components and actually also on some other components in the light path.

Finally, while the present application has been described as having two light sources
16 and 18, it is to be noted that more than two lamps may be used in the projector
12. That is, multiple light sources may be included within the projector as necessary
for a particular application. For each additional light source incorporated,



into an X-cube 46, where the |ight fromeach |ight
valve 24 is reconbined into a 5 0 single beam and
proj ected through the projection | ens 20 onto the
desired background. The operation of both the night
vision bulb 18 and day vision bulbs 16 are preferably
controlled by the projector 12. That is, the user can
control the night vision traifing node and day tine
training node using the conventional control circuit
48 in the projector 12. Moreover, the operation of
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node. As stated above, the nodified night vision
filter 14 filters infrared simlar to the filters of
traditional projectors 12 descri bed above. The
spectral behavior of the night vision filter 14 is
that it should renove at |east 90% of the visual |ight
from480-600 nm In particular, in one enbodi nent of
the present invention, the night vision filter 14

will renmove nore than 99% of the visual |ight from
480- 600 nm Furthernore, night vision filter 14 al so
has near infrared filter functionality as well, which
is still required to protect the optical conponents

fromthe infrared and near-infrared. As a result, the
filter assenbly wll filter greater than 90% of the
visible light (i.e., having a wavel ength of 480-600
nm, and close to 100% of the infrared light (i.e
having a wavel ength above 720 nm. In addition, the
night vision filter 14 is filtering out nost of the
visible light, which does not contain any heat. As a
result, the assenbly addresses that problem of heat

di ssipation within the projector 12. To address any
further heating problens with the projector 12, it
can be foreseen that fans (not illustrated) can be
added to the housing 13 of the projector 12 to coo
the assenbly 10 as desired by the user. The present

i nvention provides a sinple solution that is easy to
i ncorporate into dual bulb projectors 12, and is

i nexpensi ve since there is no requirenent for
redesi gn. Mdreover, there are essentially no

addi tional functional parts that are needed to be

i ncorporated into the projector 12 because the
ultraviolet-infrared filter is replaced



with a conbined night vision/ultraviolet-infrared
filter. Furthernore, the present design is also very
reliabl e because there are no noving parts added to
the projector 12 that can easily mal function. Another
advant age of the present design is that in the night
node, the LCD, LCOS, DLP |ight nodul ating device wll
get a very limted |Iight "?ur en", which will have a
beneficial effect on the litetine of these conponents
and actually al so on sone other conponents in the
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6. The projector of claim 3, further comprising three light valves.

7. The projector of claim 3, wherein said integrating system comprises: a set of flye
eye lenses that will homogenize and send the illumination from said at least two

light sources onto a light valve.

8. A projector comprising: a housing; a day vision illumination module affixed in
said housing; and a night vision illumination module affixed in said housing, said
night vision illumination comprising a night vision filter providing a maximum of
ten percent of the visual light between 480 nm and 600 nm; said day vision
illumination module and said night vision illumination module being independently
operated in said housing.



proxi mte said |ight sources to conbine the |ight of
said nultiple light sources and illum nate one or a
set of light valves; and a night vision filter
proxi mate one of said two |light sources to reduce the
light fromsaid proximate |[ight source by at |east 90%
of the visual light from 480-600 nm 4. The projector
of claim3, further conpris@nd’a control |l er connected
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down of the at least two |ight sources and sol e
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| enses that will honogeni ze and send the illum nation
fromsaid at |least two |ight sources onto a |ight
valve. 8. A projector conprising: a housing;, a day
vision illum nation nodule affixed in said housing;
and a night vision illum nation nodule affixed in said
housi ng, said night vision illumnation conprising a
ni ght vision filter providing a maxi nrum of ten
percent of the visual |ight between 480 nm and 600 nm
said day vision illumnation nodule and said night
vision illum nation nodul e being i ndependentl|y
operated in said housing. 0 8 9. The projector as
described in claim8 further conprising a controller
sel ectively determ ning when said day vision
il lum nation nodule is operable and when said night

vision illumnation nodule is operable. 10. The
projector as described in claim8 wherein said day
vision illumnation nodule includes a first |ight

source and a first reflector. 11. The projector as
described in claim8 wherein said night vision
illumnation nodule includes a second |Iight source
and a second reflector.



